Use of pulse wave and color flow Doppler echocardiography in mouse models of human disease.
The noninvasive assessment of cardiovascular physiology in mice is challenging because of their small size and extremely rapid heart rates. In this study, we sought to determine the feasibility and utility of pulse wave (PW) and color flow Doppler imaging techniques when applied to mouse models of cardiac remodeling. We performed transverse aortic banding, induced aortic insufficiency (AI), or sham procedures in wild-type mice. Animals were anesthetized and transthoracic echocardiography was performed, including PW and color flow Doppler imaging. In aortic banded mice, color flow Doppler imaging was used to identify flow around the aortic arch, and PW measurements were performed distal to the constriction. A high-velocity jet across the aortic constriction was detected in all 4 banded animals. Both modalities were applied to AI mice in which AI was detected in all 5 mice but in none of the 5 shams. Pulse wave and color flow Doppler imaging were also used to screen senescent mice for valve abnormalities; AI was detected in 3 of 20 and mitral regurgitation in 2 of 20. We demonstrate here that PW and color flow Doppler imaging techniques are useful in the evaluation of mouse models of cardiac remodeling. In addition, this study indicates that these modalities may be potentially useful to screen transgenic mice for valve abnormalities.